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Ice loading on vertical cylindrical structures
under the action of level ice

YU Chao—-ge, TIAN Yu—kui, GANG Xu—hao, KONG Shuai, JI Shao—peng, WANG Ying—hui
(China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Level ice is one of the main ice types encountered in the operation of offshore structures while ver-
tical structures are a typical configuration of offshore structures, so it is of great significance to carry out the
study of the ice loading on vertical structures under the action of level ice. Firstly, the interaction process be-
tween level ice and vertical structures was analyzed generally. Then, the model test of ice loading on vertical
cylindrical structures was performed, and the failure model of level ice and the characteristics of the ice load-
ing were investigated. Finally, based on the cohesive element model and the degraded constitutive model of
sea ice, a numerical model was developed to simulate the crack propagation and crushing process of level ice,
and test data were used to verify the correctness of the numerical simulation model. The work can lay an im-
portant foundation for the numerical and experimental research of ice loading and provide technical reference
for the design and construction of offshore structures.
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Fig.1 Typical continuous brittle crushing of level ice
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Fig.2 Schematic diagram of test apparatus and model arrangement
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Fig.4 Local ice load on the vertical cylinder model
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Fig.5 Time history of the global ice load on the vertical cylinder model
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Fig.6 Effective average ice load varying with testing speed and cylinder diameter
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Tab.1 Mesh and material properties for numerical simulation of level ice
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Fig.11 Crushing of level ice during testing and numerical simulation
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Fig.12 Numerical results of the global ice load on the vertical cylinder model under Test30Series
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Fig.13 Numerical results of the global ice load on vertical cylinder structures with different diameters at a same velocity
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